The combination of photometry, spectroscopy and spectropolarimetry of the chemically peculiar stars often aims to study the complex physical phenomena such as stellar pulsation, chemical inhomogeneity, magnetic field and their interplay with stellar atmosphere and circumstellar environment. The prime objective of the present study is to determine the atmospheric parameters of a set of Am stars to understand their evolutionary status. Atmospheric abundances and basic parameters are determined using full spectrum fitting technique by comparing the high-resolution spectra to the synthetic spectra. To know the evolutionary status we derive the effective temperature and luminosity from different methods and compare them with the literature. The location of these stars in the H-R diagram demonstrate that all the sample stars are evolved from the Zero-Age-Main-Sequence towards Terminal-Age-MainSequence and occupy the region of δ Sct instability strip. The abundance analysis shows that the light elements e.g. Ca and Sc are underabundant while iron peak elements such as Ba, Ce etc. are overabundant and these chemical properties are typical for Am stars. The results obtained from the spectropolarimetric analysis shows that the longitudinal magnetic fields in all the studied stars are negligible that gives further support their Am class of peculiarity.
CP5 class contains He-weak magnetic stars while CP6, the nonmagnetic He-weak stars.
Using the state-of-art instruments such as NARVAL and ESPaDOnS, the discovery of ultra-weak magnetic field (< 1 G) in Am stars (Petit et al. 2011; Blazère et al. 2016 ) and δ Sct type stars (Neiner & Lampens 2015) are reported through highly precise spectropolarimetric observations using stable spectropolarimeters. The detection of low-order magnetic field in non-magnetic stars (e.g. Am stars) allows us to study the interaction of weak magnetic field with various physical processes.
The normal A-type stars generally exhibit nearly solar elemental abundances in their photosphere except some elements heavier than iron show over and/or underabundance within 0.4 dex relative to the Sun (Adelman & Unsuree 2007) . In comparison to normal A-type stars, the Am stars show deficiency of Sc and Ca, enhancements of the iron peak elements and overabundance of Sr, Y, Zr, and Ba (Fossati et al. 2009 ). The effective temperature of Am stars lie in the range of 7000-9000 K making them coolest CP stars on the MS. Most of the Am stars are found in binary system with orbital periods between 2 to 10 days (v sin i < 120 km s −1 ) where the low-rotational velocity is reduced by tidal interaction (Takeda et al. 2008) . One important question in the context of Am stars is the excitation of pulsations driven by κ-mechanism operating in the He ii ionization region (Pamyatnykh 2000) . The normal A-type stars are usually rapid rotators where helium is mixed-up by turbulence induced meridional circulation, thus one can expect the excitation of the pulsations in the presence of He in He ii ionization zone (Cox et al. 1979; Turcotte et al. 2000) . In contrast to the normal stars, Am stars rotate slowly, hence the helium from the He ii ionization zone is almost depleted due to gravitational settling. As a result the deficiency of He in He ii ionization zone prohibits the operation of κ-mechanism, hence Am stars should not pulsate. However, this scenario has been changed thanks to highly precise data obtained from ground and space based survey telescopes (Smalley et al. 2011; Balona et al. 2011) . Observations from these facilities clearly demonstrate that many Am stars show multi-periodic δ Sct pulsational variability (Smalley et al. 2014) , hence they are considered as potential candidates for asteroseismology (Joshi & Joshi 2015) . Briefly, the δ Sct stars are pulsating stars of mass range between 1.5 M ⊙ to 2.5 M ⊙ and they are confined in the region of H-R diagram where MS crosses the lower extension of the Cepheid instability strip (Breger & Montgomery 2000; Aerts et al. 2010) . The pulsation periods of the δ Sct stars are ranging from ∼0.5 to 7 hr and the pulsations in these stars are driven by κ-mechanism (Smalley et al. 2014) . The pulsating Am stars show variability similar to the δ Sct type but with lower amplitude to their normal counterpart (Kurtz 1989) .
The Nainital-Cape survey is an international project commenced in 1999 between Aryabhatta Research Institute of Observational Sciences (ARIES) Nainital, India and South African Astronomical Observatory (SAAO) Cape Town South Africa with an aim to search for and study the pulsations in Ap and Am stars using the high-speed photometry (Martinez et al. 2001; Joshi et al. 2006 Joshi et al. , 2009 Joshi et al. , 2016 .
In addition to photometry, spectroscopic and spectropolarimetric study of the CP stars are equally important for the study of pulsational variability, determination of their atmospheric parameters, chemical abundances, magnetic field strength etc. For this, we set-up an Indo-Russian collaboration to study the CP stars using spectroscopic and spectropolarimetric observations using the observational facilities available in India and Russia. As of now, we have performed the combined photometric and spectroscopic analysis of three Am stars namely, HD 98851 & HD 102480 (Joshi et al. 2003) and HD 207561 (Joshi et al. 2012) , and an Ap star HD 103498 (Joshi et al. 2010) . The current paper is fourth of this series presenting the detail spectroscopic and spectropolarimetric analysis of seven Am stars where δ Sct pulsating variability was discovered under the Nainital-Cape survey project. This manuscript is structured as follows: In Sec. 2 we have given the details of observation and data reduction techniques. Derived stellar parameters from photometry and spectroscopy are presented in Sec. 3. We present the magnetic field measurements in Sec. 4. Abundance analysis of the target stars is discussed in Sec. 5. The luminosity of studied samples obtained from different methods followed by their evolutionary status is described in Sec. 6. Detailed information on individual star and the comparison of their observed parameters to the literature is given in Sec. 7. Finally, the discussion and conclusion drawn from our study is presented in Sec. 8.
TARGET SELECTION, OBSERVATION AND DATA REDUCTION
Our sample consists of stars discovered as δ Sct type pulsating variables under the Nainital-Cape survey project (Martinez et al. 1999a (Martinez et al. , 2001 Joshi et al. 2003 Joshi et al. , 2006 Joshi et al. , 2009 Joshi et al. , 2016 . The Am candidates along with their basic parameters are given in Table 1 . High-resolution spectroscopic observations of candidate stars were carried out to determine the basic physical parameters and their chemical abundances. For high-resolution spectroscopy, we used Nasmyth Echelle Spectrometer (NES) mounted on 6.0-m telescope BTA at Special Astrophysical Observatory (SAO) located at the North Causasus region of Russia. Two different CCD detectors were used during the period of our observations. Initially, a CCD with 2048×2048 pixels was used for recording the spectra and later this detector was decommissioned in 2011. Afterwards, a CCD detector of 2050 × 4600 pixels size with improved sensitivity in the UV region was used to register the spectra. The pixel size of both detectors is 13.5 µ, hence the mean resolving power (R∼39,000) of NES spectrograph remained nearly same. During the observations, a set of bias and flat-field images were obtained for removing the pixel noise and correcting the pixel sensitivity, respectively. For the purpose of wavelength calibration a single Th-Ar arc spectrum was acquired just before or after the target star spectrum. Preliminary data reduction was performed uniformly using IDL-based software REDUCE (Piskunov & Valenti 2002) . The sequence of spectral data reduction consists of subtraction of averaged bias and scattered light, the flat-field correction and the wavelength calibration. Before further analysis, all the spectra were normalized to the continuum level using the continuum task of IRAF 1 . In Table 2 , we have given the details information on the high-resolution spectroscopic observations where signal to noise ratio (SNR) is calculated at central wavelength 5500 Å. A portion of the échelle spectra of the sample stars are shown in Fig. 1 . The upper panels of this figure show fitting of observed spectra to the sythetic while lower ones show residuals of the best fit.
Spectropolarimetric observations of sample stars were obtained using Main Stellar Spectrograph (MSS) mounted on 6.0-m telescope of SAO. MSS is a long slit spectrograph equipped with a circular polarization analyzer combined with double image slicer Table 1 . Basic parameters of sample stars taken from literature. The distance d is calculated using parallax π extracted from GAIA DR1 catalogue (Gaia Collaboration et al. 2016) . and a rotatable quarter-wave plate (Chountonov 2004) . The quarterwave plate is able to take polarized spectra at two fixed positions corresponding to the angles −45
• and +45
• relative to the principal axes of a birefringent crystal. The detector used on MSS is a 2050 × 4600 CCD of pixel size 13.5 µ. Polarized spectra from the MSS cover wavelength range of 530 Å in the 3 rd order with the average spectral resolution of R∼14500. This instrument is capable of measuring the longitudinal magnetic fields in a stellar source as faint as m v ∼ 12. The typical accuracy of measurements in magnetic field is about 50 G depending upon total number of lines used for the measurements, the width of the spectral lines and strength of the magnetic field.
Polarized spectra of sample stars were obtained in a standard way comprising a series of paired exposures in two orthogonal orientations of a retarder. The data reduction was performed using zeeman package developed within the European Southern Observatory-Munich Image Data Analysis System 2 (eso-midas, Banse et al. 1983; Warmels 1992 ) for a specific format of CCD spectra taken with an image slicer (Kudryavtsev et al. 2006) . Apart from the common steps in reduction of the long slit spectral data (e.g. bias subtraction, flat fielding and cosmic rays removal) zeeman uses creation of a mask with individual traces for slices and extraction of one dimensional polarized spectra to the individual arrays. Finally, the one dimensional spectra were normalized to the continuum level using the continuum task from IRAF. The observational details of the spectropolarimetric observations is given in Table 3 where SNR is calculated at central wavelength 4550 Å. The intensity and circularly polarized spectra are shown in Fig. 3 .
STELLAR PARAMETERS
In order to determine the photospheric abundances of various elements from the observed spectra, one should have precise value of atmospheric parameters e.g. effective temperature (T eff ), surface gravity (log g) etc. To derive these physical quantities, we used two traditional approaches, namely, photometric calibrations and highresolution spectral analysis method. In the following sub-sections, we describe each method in a greater detail.
Photometric Indicators
To determine T eff and log g from the Strömgren photometric indices, we used the calibrations of Moon & Dworetsky (1985) and Napiwotzki et al. (1993) implemented in uvbybeta program under IDL library Astrolib and FORTRAN program uvbybeta_new, respectively. These calibrations are based on the Strömgren photometric indices b − y, m 1 , c 1 and β. Since the photometric sets of indices for HD 98851 and HD 102480 are not availble in the liturature, hence one of the missing indices β was determined from their spectral class. The basic parameters obtained using photometric method are listed in Table 4 with reference 1b and 1c. 
HD 13038 HD 113878 7000 ± 200 3.70 ± 0.10 74 ± 6 3.2 ± 0.3 1.53 ± 0.28
3.40 ± 0.10 65 ± 6 2.6 ± 0.2 1.34 ± 0.14 10c 6900
3.84 ---11
HD 118660 7550 ± 150 4.00 ± 0.10 108 ± 8 3.9 ± 0.7 1.12 ± 0.27
3.90 ± 0.10 100 ± 10 2.4 ± 0.2 0.98 ± 0.14 10c 7772 ----12
Notes: First column is the star name, second to sixth columns are atmospheric parameters. The last column lists the source of measurements. (1a) Highresolution spectroscopic parameters from the present study; (1b) Photometric calibration from Moon & Dworetsky (1985) ; (1c) Photometric calibration from Napiwotzki et al. (1993) ; (2) 
Spectroscopic Indicators
Apart from the photometric calibrations, spectroscopic method is widely used to measure the fundamental parameters independently. For this, we applied spectral fitting technique to the observed high-resolution spectra. To generate the synthetic spectra from the atmospheric models, initial guess of these parameters were obtained from the photometric calibration. Since for cooler stars (T eff < 8000 K), the hydrogen lines are the best indicator of T eff , hence we used the H β line fitting technique implemented within IDL-based SME 3 (Spectroscopy Made Easy) software written by Piskunov & Valenti (2016) . Varying the abundances of the selected elements and other parameters, this code does simultaneous fitting in various spectral regions. SME utilizes line lists from Vienna Atomic Line Database (VALD3, Ryabchikova et al. 2015) . Each run of SME returns the values for unknown parameters and associated errors (Piskunov & Valenti 2016) . This routine automatically fits the observed spectra with synthetic ones assuming hydrostatic, plane-parallel atmospheres and LTE approach. This package includes several sets of atmospheric models e.g. ATLAS9, AT-LAS12, LL_models, etc. In the present work, the stellar atmosphere model powered by ATLAS9 (Kurucz 1979 ) was used. On applying SME to the intensity spectra, we refined the basic parameters calculated through photometry. The Balmer line H β in MSS spectra was fitted for all the sample stars to determine T eff and Fig. 2 demonstrates the goodness of fit. The surface gravity log g was estimated from fitting of Mg I triplet line as shown in Fig. 1 . The atmospheric parameters obtained in this manner are listed in columns 4-8 of Table 4 with reference 1a.
MAGNETIC FIELD MEASUREMENTS
Magnetic fields in early A-type stars are stable on a time scale of many decades and appear to be 'frozen-in' to a rigidly rotating atmosphere. Though it is generally believed that spots in late type stars originate due to intense magnetic field, however, Balona (2013) detected spots in some A-type stars where the magnetic field is either weak or absent. The strength of the magnetic field allows us to distinguish the two types of CP stars namely Ap (magnetic) and Am (non-magnetic) stars. Therefore, it is essential to check the presence of magnetic field in the sample stars before performing further spectroscopic analysis. Magnetic field can be detected through the Zeeman effect and due to this, the left and right circular polarization spectra are shifted with respect to each other which is proportional to the value of longitudinal magnetic field averaged over the stellar disk. The measured magnetic field using this technique is known as the mean longitudinal or effective magnetic field (Babcock 1947 (Babcock , 1958 and can be measured directly from the polarized spectra.
According to the basic principles of Zeeman effect, longitudinal magnetic field B z expressed in the unit of Gauss(G) induces the splitting of a single line of initial wavelength λ 0 and Landé factor g into two circularly polarized σ-components (or groups of the components) separated by wavelength ∆λ = 9.34 × 10
The Zeeman shift ∆λ can be evaluated as the difference between the center of gravity ('COG') of two components or difference between two approximating functions to the lines under investigation. The fitting is usually done with a Gaussian function where the lines are non-distorted e.g. blending.
An alternative technique utilizes polarized spectra in the form of two Stokes parameters and description of this method can be 3 http://www.stsci.edu/~valenti/sme.html Table 5 . Measurements of longitudinal magnetic field strength of the sample stars. The error in measurements of the magnetic field is given by σ. The parameter n is the total number of lines used for the analysis. For comparison, magnetic field measurements of known standard magnetic (marked with *) and non-magnetic stars (marked with **) are also given in the second half of this table. found, for instance, in Bagnulo et al. (2002) . Circularly polarized signal or V Stokes parameter in stellar spectra can be expressed as
The V Stokes parameter is defined as difference between right and left handed circularly polarized spectra and intensity, I, is the half of the sum of intensity of right and left handed circularly polarized light. The strength of mean longitudinal field B z in Eq. 2 is the coefficient of linear regression. Hereafter, we denote, the result obtained though this method with an upper index 'regres'. Eq. 2 becomes more important when magnetic field is weak and Zeeman broadening is negligible relative to other mechanisms of broadening. With a prior knowledge that all the sample stars are classified as Am stars, hence principally either they do not posses any magnetic field, or if the magnetic field is presented the strength should be weak. Therefore, in addition to the common method 'COG', we apply the 'regres' method to our polarized spectra for the detection of weak magnetic fields. For both the methods the mean adopted value of effective Landé factor is 1.23 (Romanyuk 1984) which is very close to 1.21 as given by Bagnulo et al. (2002) . The intensity and circularly polarized spectra of the sample stars are depicted in Fig. 3 and the strength of measured magnetic field is summarized in Table 5 .
Apart from the target stars, on each night, we also observed a set of magnetic and non-magnetic standard stars. For our convenience, we divided them into two groups. The first one includes the magnetic stars of known period of magnetic variability. α 2 CVn and 53 Cam are two well known examples of magnetic variables of periods 5.46939 and 8.02681 days, respectively (Wade 2002) . The second group consists of non-magnetic stars used to control the value of instrumental polarization. In our observations, o UMa and HD 109317 were selected as control stars. Unlike the magnetic standards, these stars have no signatures of magnetic field within the typical errors of B z measurements. Hence, any possible detection of B z in non-magnetic stars is attributed to the instrumental end. The main source of errors in B z measurements associates with spectra of poor quality (low S/N), instrumental polarization from telescope, associated devices and the accuracy of guiding that mostly depends upon the weather conditions.
On carefully analyzing the results summarized in Table 5 , we conclude that none of the sample star has significant magnetic field strength. The point worth to be noted here is the better accuracy in the determination of effective magnetic field via 'regres' method. Depending on the spectral resolution, SNR and spectral coverage, this method is useful in measuring the weak magnetic field. However, this method is more sensitive to the accuracy of continuum normalization. We applied this method to the spectra obtained from MSS and compared with the classic 'COG' method and we found that the difference between B COG z and B regres z is negligible in case of narrow spectral profiles.
ABUNDANCE ANALYSIS
After determining the basic parameters, the chemical abundance analysis was carried out using spectrum synthesis technique by fitting of synthetic spectra to the observed one. To derive the abundance of chemical elements we applied SME to NES échelle spectra. The output of each run of SME returns the values of unknown parameters such as surface chemical abundances, v sin i etc. and errors associated with them. We have listed the photospheric elemental distribution log(
) of studied star in Table 6 and graphically represented in Fig. 4 .
Features of the light, iron peak and heavy elements are of particular interest in CP stars because the non-solar abundance of these elements distinguishes them with the normal star. As mentioned in the introduction, Am stars exhibit overabundance of the iron peak and heavy elements such as Zn, Sr, Zr, Ba and underabundace of the elements such as Ca, Sc (Gray & Corbally 2009 ). Therefore, our first aim was to select the least blended lines of these elements and analyze them. It can be seen from Table 6 that almost in each star Ca, Sc, and some light elements show mild deficiency or solar value while iron and heavy elements are excess in comparison to the solar abundances (Grevesse et al. 2007 ). We have also found that in some of sample stars these elements have abundances similar to Sun within 0.4 dex. Based on their derived chemical abundances we found that four of sample stars (HD 13079, HD 25515, HD 113878 and HD 118660) belong to the category of mild Am star and rest of them (HD 13038, HD 98851 and HD 102480) to the class of normal Am star. Due to slow rotation, the spectra of Am stars are usually characterized by the narrower profiles in comparison to their normal counterpart. On investigating their rotational velocity it is found that all the sample stars have rotational velocity less than 90 km s −1 except HD 118660 with v sin i of 108 km s
and this is reflected in the form of broadening of the spectrum of this star (see , Fig ?? 
EVOLUTIONARY STATUS
In order to know the evolutionary status of a star, its position in the H-R diagram should be known precisely. For this, one should have the accurate values of effective temperature (T eff ) and luminosity (log(L/L ⊙ )) because a typical error of 150 K in the determination of T eff leads to an error of about 0.20 mag in the bolometric magnitude (Catanzaro et al. 2011; Neiner & Lampens 2015) . The basic parameters such as T eff were calculated using both the photometric and spectroscopic methods but for constructing the H-R diagram, we have adopted T eff derived through spectroscopy (Table 4) . The luminosity log(L/L ⊙ ) of a star can be calculated using a general relation
Absolute V magnitude can be computed from the relation, M v = m v + 5 + 5 log π − A v using the data given in Table 1 . Bolometric corrections (BC) for all the sample stars are computed by 'spline' interpolation using the grids of Flower (1996) over log T eff values and M bol,⊙ = 4.74.
Visual absorption, A V = 3.1 × E(B − V) (Savage & Mathis 1979) is an important parameter which is insignificant for nearby stars and those are located at high galactic latitude. Since all the target stars are close by and most of them lie on high galactic latitude (see Table 7 ), hence we could have ignored their extinction values. Nevertheless, we used four different approaches to derive A v values those are summarized in Table 7 . Lucke (1978) and Schlegel et al. (1998) provide a three-dimensional maps of galactic dust while Green et al. (2015) provide interstellar reddening based on photometric data taken from 2MASS (Skrutskie et al. 2006 ) and Pan-STARRS 1 (Kaiser et al. 2010) database. Application of the calibration of Munari & Zwitter (1997) on the high-resolution spectra was also used to evaluate the interstellar extinction. Fig. 5 shows the spectra of sample stars covering Na D region those was used to measure the extinction parameters.
The spectrum of HD 13038 shows strong interstellar component of Na doublet. The measured equivalent width (EW) of Na D1 line in the spectrum of this star gives A v ∼ 0.31 mag which is close to 0.37 mag that derived through the maps of Lucke (1978) . For HD 13079, due to significant blending effects the measurement of the EW was difficult. However for this star, we placed an upper value of A v ≈ 0.09 mag. According to the maps of Lucke (1978) , HD 13079 is located in a region free from extinction, hence we can ignore the extinction for this star. HD 25515 shows the strongest interstellar lines in its spectrum. For this star, the extinction maps of Lucke (1978) and Green et al. (2015) revealed the value of A v = 0.34 mag which is close to 0.31 mag, a value obtained through the measurement of EW of Na D1 line. For the stars HD 98851, HD 102480 and HD 118660, extinction is negligible as they are located high above the galactic plane and the same is also true from the extinction maps. Échelle spectra of HD 98851 and HD 118660 shows some signatures of interstellar Na I lines but they are too weak and strongly blended, hence making difficult to measure their EWs. For HD 102480, we do not have the spectra in the region of Na doublet, hence could not report the spectroscopic extinction. For star HD 113878, the maps of Lucke (1978) gives A v = 0.25 mag. Again, for this star the measurement of EWs of Na D lines became difficult due to strong blending effects. Table 7 lists the values of A v for sample stars obtained from three extinction maps and highresolution spectroscopy. The last column of this table gives average values of A v along with the associated errors and these are the values adopted for the computation of log(L/L ⊙ ) values listed in the sixth column of Table 4. For star HD 13038, parallax is not available, hence the luminosity could not be derived through Eq. 3. However for this star we computed the luminosity parameter using luminosity-mass empirical relationship expressed in terms of T eff and log g for near solar metallicity Z=0.014 (Catanzaro et al. 2015) , log L ⋆ L ⊙ = −(14.909 ± 0.006) + (5.406 ± 0.002) log T eff (4) −(1.229 ± 0.001) log g (rms = 0.042 dex.)
Using this relation, we also derived log(L/L ⊙ ) for other sample stars to to perform comparison between two techniques. Fig.  6 shows the locations of target stars in the H-R diagram. The evolutionary tracks of masses 1.4, 1.6, 1.8, 2.0, 2.2 M ⊙ along with the isochrones of ages 0.5, 0.7 and 1.0 Gyrs taken from BaSTI database 4 for solar metalicity Z = 0.0198 and Y = 0.273 are also over-plotted. For the comparison, we have also plotted 87 Am stars for those log (T eff ) and log(L/L ⊙ ) values are available (Smalley et al. 2011) . The δ Sct instability strip taken from Breger & Pamyatnykh (1998) is also shown by two slant lines (in red color). From this figure, one can conclude that all the sample stars have masses between 1.5 -2.5 M ⊙ and are evolved from Zero-Age-Main-Sequence (ZAMS) towards Terminal-Age-MainSequence (TAMS) or slightly beyond it. 
COMMENTS ON INDIVIDUAL STARS
In the past, the target stars were studied using time-resolved photometric and low-resolution spectroscopic techniques while few of them were also investigated in high-resolution spectroscopic mode. The aim of these efforts were to establish the pulsational phenomena for their asteroseismic investigation and ascertain various physical phenomena in the presence of their chemical peculiarities (Ryabchikova et al. 2004) . In following subsections, we provide brief information about the individual star along with their basic physical properties.
HD 13038
This star is classified as A3 type in the HD catalog. Using the uvbyβ photometric calibrations, Balona et al. (2011) determined T eff = 8147 K. Xu et al. (2002) found T eff and log(L/L ⊙ ) as 8210 K and 0.79, respectively. The δ Sct type pulsation with two close periods 28-min and 34-min were discovered by Martinez et al. (1999b) . Previously, the peculiarity class of this star was not known. Our high-resolution spectroscopic analysis confirmed that most of the elements Ca, Fe and Cr have abundances similar to the Sun. The absence of magnetic field ascertains the peculiar type of this star as Am class.
HD 13079
HD 13079 was discovered as a single mode δ Sct type pulsating variable with period 73-min (Martinez et al. 1999a ). This star was further monitored under the SuperWASP survey 5 for which Smalley et al. (2011) detected five pulsational frequencies. On fitting the Hα line profile to the medium resolution (R∼18000) spectrum, Martinez et al. (1999a) calculated T eff = 7200 K and log g = 4.0. The value of photometric temperature and luminosity determined by Xu et al. (2002) are 7370 K and 0.68, respectively. Using the Strömgren photometric indices, Smalley et al. (2011) determined log T eff = 3.85 and log(L/L ⊙ ) = 0.74. Through the photometric calibration, Balona et al. (2011) obtained T eff as 7482 K. The fitting of spectral energy distribution (SED) resulted T eff of this star as 7270 K (McDonald et al. 2012) . Based on the analysis of low-resolution spectrum, Martinez et al. (1999a) found that the abundance of iron peak elements are of solar value and Ca and Sc are underabundant. Our high resolution spectroscopic analysis revealed that Ca and Sc are marginally underabundant while heavy elements have abundances close to the solar values except La and 5 http://www.superwasp.org/ Ce those are slightly overabundant. The spectropoloarimetric analysis resulted that the strength of magnetic field in this star is negligible that further supports its mild Am peculiarity.
HD 25515
Using classical spectroscopy, Cowley & Cowley (1965) reported HD 25515 as an Am star. Reed (2003) classified this star as spectral type F3III. Pulsation in this star were discovered by Chaubey & Kumar (2005) and later confirmed by Joshi et al. (2009) who reported the presence of δ Sct type pulsational variability of period 2.78 hr. The SED fitting on the photometric data resulted T eff = 6461 K (McDonald et al. 2012 ). The photometric calibration of Moon & Dworetsky (1985) lead values of T eff , and log g as 6970 K and 3.46, respectively. Based on the high-resolution spectroscopy, we derived the values of T eff and log g as 6650 K and 3.80, respectively. The abundance analysis from our highresolution spectroscopic data shows that Sc is underabundant while heavy elements are overabundant. The abundance patterns and absence of magnetic field confirm the peculiarity of HD 25515 as mild Am class.
HD 98851
The spectral type of HD 98851 is F2 (Olsen 1980) . Abt (1984) classified this star as a marginal Am. The luminosity class of this star is designated as F3III by Grenier et al. (1999) . Based on the low-resolution spectroscopy, Joshi et al. (2003) determined T eff and log g 7000±250 K and 3.5±0.5, respectively. Using photometric calibration, Balona et al. (2011) determined T eff = 6999 K and log g = 3.50. On application of SED fitting, McDonald et al. (2012) derived effective temperature as 6800 K. Joshi et al. (2003) found HD 98851 pulsates with two periods of ratio 2:1 with unusual feature of alternative high-and low-maxima and sub-harmonic signature. Our high-resolution spectroscopic analysis indicate that most of the elements are close to the solar value and absence of magnetic field categorize this star as an Am class.
HD 102480
This star has spectral type F5 (Olsen 1980) and classified as Am star by Grenier et al. (1999) . Based on the analysis of low-resolution spectroscopic data, Joshi et al. (2003) determined T eff = 6750±250 K, log g = 3.0±0.5 and log(L/L ⊙ ) = 1.4±0.2. Balona et al. (2011) calculated T eff and log g as 6966 K and 3.11, respectively. The spectroscopic parameters T eff , log g and [Fe/H] reported by Casagrande et al. (2011) are 7000 K, 3.80 and 0.17, respectively. The SED fitting technique resulted T eff = 6967 K Figure 5 . Spectra of program stars in the region of sodium doublet Na D1 and Na D2. The marked lines are correspond to the interstellar components having significant extinction (>0.1 mag). Spectrum of those stars where the sodium doublets are blended have not been marked. (McDonald et al. 2012) . The unusual pulsations with alternative high-and low-maxima with period ratio of 1:2 was detected by Joshi et al. (2003) . For this star, we could obtain only one spectrum from MSS spectropolarimeter and analysis of this spectrum asserts its non-magnetic nature. The near solar values of the abundances obtained through the medium resolution spectroscopy indicate that this star belongs to the group of Am star. The results of abundance analysis presented here are preliminary and in near future the high-resolution spectra are proposed to confirm the peculiar nature of this star. (Breger & Pamyatnykh 1998 ).
HD 113878
HD 113878 is of A5 spectral type with metallic lines as discovered by Olsen (1980) and classified as Am star by Grenier et al. (1999) . From the photometric calibrations of Moon & Dworetsky (1985) the calculated value of T eff for this star is 7263 K (Joshi et al. 2009 ). Balona et al. (2011) and McDonald et al. (2012) derive the T eff value as 7328 K and 6800 K, respectively. Using the Bayesian analysis technique, Bailer-Jones (2011) calculated T eff and log g as 6900 K and 3.84, respectively. Casagrande et al. (2011) determined the value T eff , log g and [Fe/H] as 7072 K, 3.36 and 0.74 , respectively. Using color index and photometric calibration, Catanzaro & Ripepi (2014) obtained T eff as 6930 K and 7090 K, respectively. This star was reported as a δ Sct type pulsating variable by Joshi et al. (2006) . Analysis of our high-resolution spectroscopic data revealed that HD 113878 has deficiency of Ca, Sc, and Ti while abundance of heavy elements are in excess. The absence of magnetic field and pattern of elemental abundances support the peculiarity of HD 113878 as mild Am class.
HD 118660
HD 118660 is classified as A9 III-IV by Appenzeller (1967) . Based on the 2MASS photometry, Masana et al. (2006) Table 4 . Abscissa display the mean values (in case of log(L/L ⊙ ), the value is derived using Eq. 4). Ordinates of upper panels show the derived values from high-resolution spectroscopy and lower panels their errors (Current work -Literature). The 1-σ level is considered as the error in the compiled values. In the literature, for stars HD 13038 and HD 25515 we did not find errors in log g hence the associated errors are not plotted in the center panels.
sation of period 60-min and predicted the presence of multiperiodic pulsations. Our high-resolution spectroscopic analysis shows that Ca is underabundant and the group of lanthanide elements are overabundant. The absence of magnetic field and pattern of elemental abundances place this star in the category of mild Am star. Fig. 7 shows the inter-comparison of derive parameters (e.g. T eff , log g, log(L/L ⊙ )) with the literature values summarized in Table 4. The upper panels of this figure present the direct comparison while the lower ones show the residuals. For T eff , our determinations are consistent within the quoted errors which is visible in the bottom panel of the left most plot of this figure. Statistical comparison of derived and literature T eff values shows a mean difference of 103 ± 108 K. Similarly, for log g, our analysis reveals difference of 0.19 ± 0.38. For log(L/L ⊙ ) values, we compared our determinations with the those obtained through empirical relation given by Catanzaro et al. (2015) that reflects a mean difference of 0.24±0.39 for HD 13079 and HD 102480. For rest of stars the mean difference is about 0.04 ± 0.10.
Two stars of our sample namely HD 113878 and HD 118660 have been previously studied spectroscopically by Catanzaro & Ripepi (2014) . On comparing these published spectroscopic parameters with the present ones (marked as 10c and 1a respectively in Table 4 ) we found that our T eff determinations for these two stars are higher by 100 K and 350 K, respectively and those are within the error limits of 400 K and 350 K, respectively. Similar agreement is valid for log g where the difference for these two stars are 0.30 and 0.10 respectively. The small disagreements between these two sets could be due to fact that different approaches were used for the determination of these parameters.
DISCUSSION AND CONCLUSIONS
We present the measurements of atmospheric parameters, chemical abundances and strength of longitudinal magnetic field in the sample stars where δ Sct type pulsations were discovered under the ongoing Nainital-Cape survey project. Such studies are particularly important as they are treated as a potential test bed to probe the stellar interior in the presence of various physical processes such as diffusion, magnetic field etc.
The primary goal of the present study was to measure the basic physical parameters of the CP stars and establish their chemical peculiarities. We applied photometric and spectroscopic techniques to derive the basic parameters and found that T eff and log g determined from different methods are generally in agreement. Our analysis shows that the sample stars have effective temperature between 6720 K and 7960 K and gravity in the range of 2.9 to 4.0. The stars in our sample have low-rotational velocity i.e. 38 to 108 km s −1 producing a basic requirement to induce the diffusion process for producing the chemical peculiarities. Based on the derive parameters, we placed the sample stars in the H-R diagram and found that all are evolved from ZAMS and moving towards TAMS or slightly beyond it and within the uncertainties they are located inside the δ Sct instability strip. We compared the atmospheric parameters derived through different methods and found that within errors they generally agree to those complied from the literature.
The comprehensive atmospheric abundances of the sample stars were derived using the spectral synthesis method. In HD 13038, vanadium (V) is overabundant by factor of 1.71 while zinc (Zn) is underabundant by 1.04. HD 13079 is a multi-periodic pulsating Am star where abundance of most of the elements are solar value, though cerium (Ce) is overabundant by 0.8. Scandium (Sc) is almost underabundant by 1.61 in HD 25515. Two unusual pulsators HD 98851 and HD 102480 have similar chemical properties and abundance of majority of elements are of solar value. In HD 113878, the group of lanthanide elements such as Ba, La, Ce etc are overabundant and Sc is underabundant. Among our sample stars, HD 113878 and HD 118660 were also studied by Catanzaro & Ripepi (2014) in high-resolution spectroscopic mode and our findings are consistent to those obtained by these authors.
The secondary aim of our investigation was to establish the presence of magnetic field because the strength of magnetic field distinguish two classes of CP stars, Ap and Am stars. For this, we performed the spectropolarimetric analysis of the sample stars and found that none of the programme stars have significant magnetic field in the line of the sight of observer, an another evidence for their Am classification.
We notice that one of sample star HD 118660 shows presence of strontium (Sr) and neodymium (Nd) and overabundant by factor of 1.38 and 0.96 dex, respectively. Furthermore, HD 118660 has the maximum rotational broadening among our sample (Table 4) . Due to these additional peculiar characteristics, we acquired timeresolved spectroscopic data of this star with NES mounted on 6.0-m telescope of SAO. The preliminary analysis revealed that line profile of some elements are significantly changing with time. In caontrary to the single mode pulsation reported by Martinez et al. (1999a) in one of sample star HD 13079, the data obtained on this star using WASP survey, Smalley et al. (2011) detected five pulsational frequencies. Therefore, in near future, we propose to monitor all the sample stars using time-series photomeric and spectroscopic means to search for and study multi-periodic pulsational and rotational variability for their asteroseismic studies.
